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In the title compound, C15H16IN3O5, the central triazole ring is 
essentially planar (r.m.s deviation = 0.0034 A) and makes a 
dihedral angle of 70.14 (5)° with the pendant benzene ring. 
The mean planes of the two methoxycarbonyl groups make 
dihedral angles of 22.52 (7) and 40.93 (4)° with the triazole 
ring. In the crystal, inversion dimers linked by pairs of O — 
H- ■ -O hydrogen bonds generate i?l(18) loops. The dimers are 
linked by C— H- ■ O and C— H- ■ N interactions into sheets 
lying parallel to the ac plane. 

Related literature 

For background to the industrial applications of 1,2,3-tri- 
azoles, see: Wamhoff (1984). For the stability of the 
temperature controller used in the data collection, see: Cosier 
& Glazer (1986). 




Experimental 

Crystal data 

M, = 445.21 
Triclinic, PI 
a = 8.0504 (3) A 
b = 9.6941 (4) A 
c = 11.1893 (4) A 
a = 106.426 (1)° 
= 91.798 (1)° 

Data collection 

Bruker APEX DUO CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r„i„ = 0.579, r„„,< = 0.763 

Refinement 

R[F^ > 2a(F^)] = 0.015 

wR(F^) = 0.038 

5 = 1.10 

5934 reflections 

223 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



Y = 98.606 (1)° 

V = 825.65 (5) A' 
Z = 2 

Mo Ka radiation 
11 = 1.97 mm"' 
r = 100 K 

0.31 X 0.24 X 0.14 mm 



21676 measured reflections 
5934 independent reflections 
5827 reflections with / > 2cr(/) 
R,„, = 0.015 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap„,ax = 0.49 e A-' 

APmin = -0.92 e A"' 



D-H-A 


D-H 


H-A 


D-A 


D-H- - A 


05-H105-03' 


0.74 (2) 


2.22 (2) 


2.9213 (11) 


159 (2) 


C9-H9/1- ■ 01" 


0.97 


2.57 


3.3595 (13) 


139 


C13-H13B- ■ 03'" 


0.96 


2.48 


3.4375 (14) 


174 


C13-H13C-05' 


0.96 


2.58 


3.4247 (14) 


147 


C15-H15C---N2" 


0.96 


2.62 


3.4903 (14) 


151 



Symmetry codes: (i) —x,—y + 2,—z', (ii) x—l,y,z', (iii) —x+l,—y + 2, 
-.v+l,-v + 2, -z + 1. 



(iv) 



OH 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL and PLATON (Spek, 
2009). 

HKF and TSC thank Universiti Sains Malaysia (USM) for 
the Research University Grant (lOOl/PFIZIK/811160). TSC 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: HB6752). 
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Comment 

1,2,3-Triazoles are important in a wide range of industrial applications such as agrochemicals, corrosion inhibitors, dyes, 
optical brighteners as well as biologically active agents (Wamhoff et al., 1984). As part of our sudies in this area, we now 
describe the synthesis and structure of the title compound, (I) (Fig. 1). 

The central triazole ring (N1-N3/C10/C1 1) is essentially planar [r.m.s deviation = 0.0034 A] and makes a dihedral angle 
of 70.14 (5)° with the terminal benzene rmg (C1-C6). The mean planes of the two methyl carboxylate groups 
(01/02/C14/C15 with maximum deviation = 0.0199 (6) A at atom C14 and 03/04/C12/C13 with maximum deviation = 
0.0060 (6) A at atom C12) make dihedral angles of 22.52 (7) and 40.93 (4)°, respectively with the triazole ring. 

In the crystal (Fig. 2), the molecules are linked by 05— H105- ■03, C9— H9A-01, C13— H13B-03, C13— 
H13C— 05 and C15 — ^H15C—N2 hydrogen bonds (Table 1) into sheets parallel to ac plane. 

Experimental 

A mixture of 3-azido-2-iodo-3-phenylpropan-l-ol (0.3 g, 0.99 mmol) and dimethyl but-2-ynedioate (0.14 g, 0.99 mmol) 
was heated to reflux in toluene for 3 h. The solvent was evaporated under reduced pressure to afford the crude reaction 
mass which was then subjected to column chromatography using silica gel (60-120 mesh) as the stationary phase and 
petroleum ether:ethyl acetate (80:20) as the mobile phase to give colourless blocks of (1) by slow recrystallization from 
the eluant. Yield: 0.35 g (81%); M.p.: 129-130 °C. 

Refinement 

Atom HI 05 was located from difference fourier map and refmed freely [O — H = 0.74 (2) A]. The remaining H atoms 
were positioned geometrically [C — H = 0.93 0.96, 0.97 and 0.98 A] and refined using a riding model with (/iso(H) =1.2 
or 1 .5 Ue^C). A rotating group model was applied to the methyl groups. Sixteen outliers (5 - 1 4), (-4 1 6), (-4 2 5), (-4 3 
4), (-2 3 0), (-4 1 0), (-4 4 4), (-2 - 1 3), (2 1 2), (-2 2 2), (-1 4 0), (-4 - 2 5), (5 0 4), (3 - 1 3), (-3 1 1) and (2 - 4 3) were 
omitted. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT {Bmker, 2009); data reduction: SAINT {Bmksx, 2009); 
program(s) used to solve structure: SHELXTL (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for pubhcation: 
SHELXTL (Sheldrick, 2008) and PZ^TDAf (Spek, 2009). 
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Figure 1 

The molecular structure of the title compound with 50% probability displacement ellipsoids. 




Figure 2 

The crystal packing of the title compound. The dashed lines represent the hydrogen bonds. For clarity sake, hydrogen 
atoms not involved in hydrogen bonding have been omitted. 
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Dimethyl 1 -(3-hydroxy-2-iodo-1 -phenylpropyl)-1 H-1 ,2,3-triazole-4,5-dicarboxylate 



Crystal data 

CisH.elNsOs 
M, = 445.2 ]_ 
Triclinic, PI 
Hall symbol: -P 1 
a = 8.0504 (3) A 
b = 9.6941 (4) A 
c= 11.1893 (4) A 
a = 106.426 (1)° 
ye = 91.798(1)° 
y = 98.606 (1)° 
F= 825.65 (5) A^ 

Data collection 

Bmker APEX DUO CCD 

dil&actometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 

(p and CO scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2009) 
7^ = 0.579,7;^ = 0.763 

Refinement 

Refinement on 

Least-squares matrix: full 

R[F>2a{P)'\ = 0.0X5 

wRiF') = 0.038 

S= 1.10 

5934 reflections 

223 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



Z=2 

7^(000) = 440 

Z)x= 1.791 Mgm-3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 9309 reflections 

(9=2.2-32.6° 

ju^ 1 .97 mm"' 

T= 100 K 

Block, colourless 

0.31 X 0.24 X 0.14 mm 



21676 measured reflections 
5934 independent reflections 
5827 reflections with I > 2a{I) 
7?i„, = 0.015 

f^max ^ 32.6°, ^min = 1-9° 

A = -12^11 
A: = -14^14 
/ = -16^16 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = l/[o^(7^o') + (0.0171P)2 + 0.3086P] 

where P = (7^„2 + 2F/)/3 
(A/<t)^ = 0.002 
Ap„^ = 0.49 e A-3 



Special details 

Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat 
(Cosier & Glazer, 1986) operating at 100.0 (1) K. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account mdividually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defmed by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of against ALL reflections. The weighted 7f -factor wR and goodness of fit S are based on F^, 
conventional 7?-factors 7? are based on F, with F set to zero for negative 7^. The threshold expression of 7^ > cKF^) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refmement. 7?-factors based on 7^ 
are statistically about twice as large as those based on F, and 7?- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 



y 



U- *ITI 



n 



-0.382668 (7) 



0.637377 (7) 



0.141512(5) 



0.01603 (2) 
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1.5148(12) 


04— C12 


1.3264 (10) 


C7— C8 


1.5347 (13) 


04— C13 


1.4602 (11) 


C7— H7A 


0.9800 


05— C9 


1.4227 (12) 


C8— C9 


1.5283 (13) 


05— H105 


0.74 (2) 


C8— H8A 


0.9800 


Nl— N2 


1.3534 (10) 


C9— H9A 


0.9700 


Nl— CIO 


1.3588 (11) 


C9— H9B 


0.9700 


Nl— C7 


1.4904(12) 


CIO— Cll 


1.3842 (12) 


N2— N3 


1.3091 (11) 


CIO— C12 


1.4902 (12) 


N3— Cll 


1.3646 (11) 


Cll— C14 


1.4811 (13) 


CI— C2 


1.3923 (13) 


C13— H13A 


0.9600 


CI— C6 


1.3991 (12) 


C13— H13B 


0.9600 


CI— HI A 


0.9300 


C13— H13C 


0.9600 


C2— C3 


1.3913 (14) 


C15— H15A 


0.9600 


C2— H2A 


0.9300 


C15— H15B 


0.9600 


C3— C4 


1.3907(14) 


C15— H15C 


0.9600 


C3— H3A 


0.9300 






C14— 02— C15 


114.80 (8) 


C7— C8— 11 


109.17(6) 


C 12— 04— C 13 


115.88 (7) 


C9— C8— H8A 


109.1 


C9— 05— H105 


110.5 (15) 


C7— C8— H8A 


109.1 


N2— Nl— CIO 


110.40 (7) 


11— C8— H8A 


109.1 


N2— Nl— C7 


118.32 (7) 


05— C9— C8 


111.51 (7) 


CIO— Nl— C7 


130.48 (7) 


05— C9— H9A 


109.3 


N3— N2— Nl 


108.01 (7) 


C8— C9— H9A 


109.3 


N2— N3— Cll 


108.72 (7) 


05— C9— H9B 


109.3 
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Cz — CI — Co 


1 '~sf\ nc /o\ 

120.75 (8) 


f~^0 r~^C\ TTAT~> 

C8 — C9 — H9B 


1 AA 0 

109. i 


Cz — Ci — ^HIA 


119.0 


TTA A /" (\ TTAT> 

H9A — C9 — H9B 


1 AO A 

108.0 


/"IZ" /"I 1 TT1 A 

Co — CI — ^HIA 


119.0 


XTI /~1 1 f\ 1 1 

Nl — CIO — Cll 


1 f\A '^T /TN 

104.27 (7) 


C3 — C2 — CI 


119.75 (9) 


XTI 1 A ^ 1 O 

Nl — CIO — C12 


i A AZT /0\ 

124.96 (8) 


/"^T /"'O Ty^ A 

Ci — Cz — Hz A 


1 OA 1 

120.1 


/^1A /^10 

C 1 1 — CIO — C12 


1 0 A T7 /0\ 

130.77 (8) 


CI — C2 — H2A 


120.1 


N3 — Cll — CIO 


1AO C f\ /0\ 

108.59 (8) 


C4 — C3 — C2 


119.87 (9) 


XTI 1 /~*'t A 

N3 — Cll — C14 


122.16 (8) 


C4 — C3 — H3A 


120.1 


CIO — Cll — C14 


1 "O A 1 A /0\ 

129.19 (8) 


Cz — Ci — Hi A 


IzU.l 


03 — C 1 2 — 04 


lzo.17 (8) 


C3 — C4 — C5 


120.40 (9) 


03 — C12 — CIO 


123.15 (8) 


C3 — C4 — H4A 


1 1 A O 

119.8 


04 — C12 — CIO 


110.64 (7) 


C5 — C4 — H4A 


119.8 


/~i y1 /" ■• IT T T 1 1 A 

04 — C13 — H13A 


109.5 


Co — C5 — C4 


1 OA AO /AX 

120. Oo (9) 


1 '3 trill:* 
U4 — C 1 3 — H 1 3rs 


1 AA C 

109.5 


r^£. r^C TTC A 

Co — C5 — ^H5A 


1 OA A 

120.0 


TT10A TTIOTJ 

H13A — C13 — H13B 


1 AA C 

109.5 


C4 — C5 — H5A 


120.0 


/— \ ^ /-I IT T T 1 O 

04 — C 1 3 — H 1 3 C 


109.5 


C5 — C6 — CI 


1 1 r\ 1 o /o\ 

119.13 (8) 


T T 1 O A /" 1 o T T 1 O Z"' 

HI 3 A — C13 — H13C 


109.5 


t~^c r~^/i r~*n 

C5 — Co — C7 


123.26 (8) 


TTIIT^ /^I'J TTIT/"^ 

HliB — Cli — HliC 


1 AA C 

109.5 


CI — Co — C7 


117.53 (8) 


Ol — C14 — 02 


1 A A 1 / A\ 

124.91 (9) 


Nl — C7 — Co 


109.14 (7) 


Ol — C14 — Cll 


124.26 (8) 


"Ml f~^0 

Nl — C7 — C8 


106.17 (7) 


02 — C14 — Cll 


11A 00 /'0\ 

110.83 (8) 


C6— C7— C8 


118.54 (7) 


02— C15— H15A 


109.5 


Nl— C7— H7A 


107.5 


02— CI 5— HI 5B 


109.5 


/~\ /■ /~''7 TTT A 

Co — C7 — H7A 


107.5 


TT1 C A /"^ 1 C TT1 CT^ 

H15A — C15 — H15B 


109.5 


t~^0 t~^n XT'? A 

C8 — C7 — H7A 


107.5 


(Jz — C15 — ^H15C 


1 AA C 

109.5 


r^C\ f~iQ /~i'7 

cy — Co — c / 


iii.oy (/) 


TJ1 C A /"'IC XJ1 

HI 5 A — C15 — H15C 


109.5 


C9 — C8 — 11 


109.34 (6) 


TT1 ^T~% C TT1 C/~^ 

H15B — C15 — H15C 


1 AA C 

109.5 


ClU — Nl — N2 — N3 


A O ^ / 1 A\ 

—0.86 (10) 


TI /^O /^A /^C 

11 — C8 — C9 — 05 


"70 "TA /'A\ 
—It:. 19 (9) 


XT1 XTO XT'> 

C/ — Nl — Nz — N3 


1 TI 'TA /0\ 

— 1 /I. /O (oj 


XTO XTI /"'lA 

Nz — N 1 — CIO — Cll 


A /I C /"I A\ 

0.45 (10) 


Nl — ^N2 — ^N3 — Cll 


A A 1 /I A\ 

0.91 (10) 


C7 — N 1 — C 1 0 — C 1 1 


1 AA 00 /A\ 

169.83 (9) 


/—I/' /—II 

Co — CI — C2 — C3 


0.76 (16) 


XTI XTI 1 A 1 O 

N2 — Nl — CIO — C12 


1 TA /I C /0\ 

-179.45 (8) 


CI — C2 — C3 — C4 


AC? /I £\ 

0.53 (16) 


/~^n XTI ^1A /~ilo 

C7 — Nl — CIO — C12 


1 A AT /I C\ 

—10.07 (15) 


/-lO /-lyl 

Cz — Ci — C4 — CD 


1 oo /I /C\ 
— 1.Z8 (lO) 


XTO XT'^ 1 1 ^ 1 A 

Nz — NJ — Cll — CIO 


— O.o4 (11 J 


C3 — C4 — C5 — Co 


0.75 (15) 


XT'I XTO /"^ 1 1 /"^ 1 A 

N2 — ^N3 — Cll — C14 


ITO AC /0\ 

-178.05 (8) 


C4 — C5 — Co — C 1 


0.53 (14) 


XTI 1 A 1 1 XTO 

Nl — CIO — Cll — N3 


0.11 (10) 


C4 — C5 — Co — C7 


1 n£: 1 A /A\ 

—176.10 (9) 


Clz — CIO — Cll — N3 


1 OA AA /A\ 

180.00 (9) 


C2 — CI — Co — C5 


1 OA /I C\ 

—1.29 (15) 


XT 1 /^1A A 

JN 1 — CIO — Cll — C14 


1 nn 1 0 /A\ 

177.28 (9) 


C2 — CI — Co — C7 


175.54 (9) 


/"'lo /^iA A 

Clz — CIO — Cll — C14 


000 /I n\ 

-2.83 (17) 


XT'^ XT1 /^ZT 

N2 — N 1 — C7 — Co 


C A / 1 A\ 

—66.54 (10) 


1 0 /"X A 1 'I /^O 

C 1 3 — 04 — C 1 2 — 03 


1.45 (14) 


C 1 0 — N 1 — C7 — Co 


1 O yl TO /A\ 

124.78 (9) 


C13 — 04 — C12 — CIO 


1 CO /o\ 

—176.52 (8) 


XT'^ Ml r~^n /^o 

Nz — N 1 — C7 — C8 


62.31 (9) 


XTI 1 A 1 0 /^O 

N 1 — CIO — Clz — Oi 


1 /I A ZTO /I A\ 

140.OZ (10) 


CIO — Nl — C7 — C8 


1 f\ii in /I A\ 

—106.37 (10) 


/~^1A /^O 

Cll — CIO — C12 — 03 


OA 0 ^ /I ^\ 

—39.26 (16) 


r^c r^n xti 

C5 — Co — C7 — N 1 


A A ^O / 1 A\ 

90.62 (10) 


XTI 1 A ^10 

Nl — CIO — C12 — U4 


A -X 0 /I /I 0\ 

—41.34 (12) 


C i — Co — C / — N 1 


—86.06 (iu) 


C 1 1 — C 1 0 — C 1 / — U4 


13s. /9 (10) 


C5— C6— C7— C8 


-31.01 (13) 


C15— 02— C14— 01 


-4.72 (14) 


CI— C6— C7— C8 


152.31 (8) 


C15— 02— C14— Cll 


175.14(8) 


Nl— C7— C8— C9 


54.79 (9) 


N3— Cll— C14— 01 


156.03 (10) 


C6— C7— C8— C9 


177.90 (8) 


CIO— Cll— C14— 01 


-20.80 (16) 


Nl— C7— C8— 11 


175.44 (5) 


N3— Cll— C14— 02 


-23.83 (13) 
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C6— C7— C8— 11 


-61.45 (9) 


CIO— Cll— C14— 02 




159.34 (9) 


C7— C8— C9— 05 


41.77(11) 








Hydrogen-bond geometry (A, °) 


D—n-A 


D— H 




D-A 


D—n-A 


05— H105-03' 


0.74 (2) 


2.12 (2) 


2.9213 (11) 


159 (2) 


C9— H9^-01" 


0.97 


2.57 


3.3595 (13) 


139 


C13— H13fi-03'" 


0.96 


2.48 


3.4375 (14) 


174 


C13— H13C-05' 


0.96 


2.58 


3.4247 (14) 


147 


C15— H15C-N2'^ 


0.96 


2.62 


3.4903 (14) 


151 


Symmetry codes: (i) -x, -jH-2, -z; (ii) x-\,y. 


z; (iii) -yr2, -z; (iv) ■ 


-x+l,-y^-2, -z+l. 
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